American cutaneous leishmaniasis (ACL) is a disease caused by a flagellated protozoan that is an intracellular parasite of macrophages. In Brazil, the main species are: Leishmania (Viannia) braziliensis, L. (Viannia) guyanensis, L. (Viannia) lainsoni and L. (Leishmania) amazonensis 1 . In Latin America, 39 million people are at risk of contracting the disease, and about 59,000 new cases are reported each year. In 1995, the incidence was of 22.81 cases per 100,000 inhabitants (total 35,664 cases), 115% higher than in 1985 4 . The drugs recommended as first choice by the Ministry of Health here in Brazil are the pentavalent antimonials: meglumine antimoniate (Glucantime®) and sodium stibogluconate (Pentostam®). However, these drugs require parenteral administration under medical supervision, usually for long periods of time, and have many side effects 3 4 5 6 7 8 9 10 12 20 , which are a frequent reasons for interrupting or suspending therapy. In view of the considerable difficulties encountered when establishing prophylactic programs, and of the adverse effects of pentavalent antimonials, the search for new drugs to control this disease is called for.
Landires et al 14 reported a successful clinical trial with mefloquine hydrochloride by oral administration in 17 patients with cutaneous leishmaniasis in Ecuador. That study offered a promising approach for the treatment of leishmaniasis and was the chief motivation for the present experiment, designed to compare the therapeutic efficacy of mefloquine with that of aminosidine, a well-known leishmanicide 16 . Mefloquine 11 15 18 is a quinolone derivate which has been used traditionally for the treatment of malaria by oral administration, which constitutes the great advantage in its possible use for the treatment of cutaneous leishmaniasis. Aminosidine is an aminoglycoside antibiotic that has been used for the treatment of ACL with a high rate of disease resolution and with few side effects The animals were divided into three groups, so that 52 mice were treated with mefloquine and 52 with aminosidine, and 78 were used as controls.
Therapeutic outlines. At the end of the 6 th week of infection, the following therapeutic plan was initiated -Group 1: mefloquine 16mg/kg/day, for 10 days, by enteric administration; Group 2: aminosidine [Paromomycin] 20mg/kg/day, for 20 days, intramuscularly; and Group 3 animals (controls) received no drug.
Evaluation of the lesions. Twenty six mice of each treated group were killed, at the end of treatment (nine weeks after inoculation) and six weeks later (fifteen weeks after inoculation). Group 3 animals were killed at week six, nine and fifteen after inoculation. Once each animal was killed, both of its ears were cut off at their bases, and then uniformly sized using a bidimensional millimeter ruler, and weighed so as to determine the exact difference in weight between the right and left ears. The infected right ears were fixed in 10% formaldehyde and processed by the usual methods of histotechnology.
Weight difference between ears. The intensity of the inflammatory process in the right, infected ears was assessed by comparing their weights to those of the uninfected left ears. Increase in weight in the infected ear was considered to reflect the extent of inflammatory phenomena such as vascular reaction, edema and cellular exudation.
Histopathologic evaluation of the lesions. Histologic features were evaluated using a graduation scale, as described by Magalhães et al 15 . Three events were analyzed: vacuolated macrophages, cellular necrosis (acute and subacute necrosis), and connective tissue reaction (fibrosis).
Since semiquantitative values with an asymmetric distribution were obtained, the geometric average of each parameter was used when comparing treatments.
Vacuolated macrophages. These occurred consistently in the cellular response to infection by Leishmania (Leishmania) amazonensis during the study, indicating an immune tolerance reaction caused by the intense parasitic activity within the lesions. They were assessed semiquantitatively, i.e. in comparison to non-vacuolated macrophages.
Cellular necrosis (acute and subacute necrosis). This was a very frequent alteration that occurred in two subtypes representing different stages of the same kind of tissue change. In the acute necrosis there was disintegration of vacuolated macrophages and parasites, coupled with variable exudation of normal and disintegrated neutrophils. In subacute necrosis, varying degrees of fibrin filament deposition (fibrinoid necrosis) took the place of the neutrophils, which were not to be found. The two types could be assessed by the extension and frequency of the areas of necrosis that were observed.
Conjunctive tissue reaction (fibrosis). This event was consistent with the natural resolution of an inflammatory process. In the animal models, it resulted from the resolution of successive episodes of necrosis, and was measured by the appropriate parameters for this type of alteration. Fibrosis (scarring) portrays a healing answer of the host to the necrosis that follows parasitic aggression.
Statistical analysis. In comparing the weight of ears between groups, the t test for independent observations was adopted, and outlier values were excluded. All parameters of the animals excluded from the test were also excluded from analysis. Histopathologic findings were analyzed using the Mann-Whitney test.
RESULTS
Weight difference between ears. There was no significant difference between Group 1 (mefloquine) and Group 3 (control) animals. Group 2 animals (aminosidine) presented the smallest differences of all, both at the end of the treatment and six weeks later, but there was a significant statistical difference (p < 0,05) after the end of the treatment (Figure 1 ).
Histopatologic evaluation of the lesions. The following results were observed:
Vacuolated macrophages. There was no significant difference between the mefloquine treated group and the control group. The group treated with aminosidine showed fewer of these cells than the control group, at week 9 (end of treatment) (p < 0,05). Specimens obtained from animals sacrificed at week 15 (six weeks after treatment) revealed no significant statistical difference in any comparison between groups (p > 0,05) (Figure 2 ).
Necrosis.
In the evaluation of cellular necrosis it was verified that there were no significant statistical differences between groups, wether at the end of the treatment or six weeks later. The following statistical values were obtained: p = 0.14 for the comparison between aminosidine and mefloquine, p = 0.08 for the comparison between aminosidine and controls and p = 0.37 for the comparison between mefloquine and controls (Figure 3) .
Fibrosis. At the end of treatment (week 9), there were no significant statistical differences parasitism. In the group of animals treated with mefloquine, however, the same did not occur: data obtained six weeks after treatment were slightly different from the control group, but there was no significant statistical difference. Both at the end of treatment and six weeks later, evaluation of tissue necrosis and tissue fibrosis revealed no differences between the treated groups. It was found that six weeks after the end of treatment, mice in the control group presented significantly more severe degrees of fibrosis than mice in the other groups.
It can be concluded that mefloquine showed limited therapeutic effect in this experimental model, whereas aminosidine had a significant effect. Nevertheless, neither of them resulted in cure of the lesions. It is possible that the discrepancy between our results and the ones reported by Landires et al could be due to difference in parasite species involved in the two studies: in the study carried out in Ecuador, the species used was Leishmania (Viannia) panamensis, whereas the species used in our study was Leishmania (Leishmania) amazonensis, which displays a different kind of antigenic and biological behavior.
The work of Landires et al 14 , demonstrating the successful use of mefloquine in the treatment of human cases of ACL, served as motivation for the present experimental therapeutic trial aiming to assess the beneficial effects of mefloquine in ACL. Mefloquine has proven to be an easily administered drug that has few side effects 11 13 15 18 19 21 22 , and could therefore provide an easier, widespread form of treatment for this disease, particularly in rural areas.
The results obtained in this study show that the mice treated with aminosidine displayed an appreciable reduction in the weight of their ears compared to the control group. The same was not true for the group treated with mefloquine, whose ponderal difference remained close to the levels observed in the control group, even six weeks after treatment: this reflects an inefficacy of the drug as regards this parameter.
Evaluating the participation of the vacuolated macrophages, it was verified that there was a significant reduction in their numbers only in the group of animals treated with aminosidine. This observation indicates that aminosidine had an impor tant effect in the reduction of tissue 
